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Mail Stop CERTIFICATE OF CORRECTIONS BRANCH 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1456 

/ REQUEST FOR CERTIFICATE OF CORRECTION 

UNDER 37 CFR 1.322 (OFFICE MISTAKE) 

Sir: 

A Certificate of Correction (in duplicate) for the above-identified patent has been prepared 
and is attached hereto. 

In the left-hand column below is the column and line number where errors occurred in the 
patent. In the right-hand column is the page and line number in the application where the correct 
information appears. 



Certificate 

OCT 1 2 2004 

of Correction 
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Docket No. SPO-103 
Patent No. 6,719,976 



Patent Reads: 

Title Page, Item 56, References Cited, Other 

th 

Publications, Left Column, 4 reference, 
Taniai et ah 

"Taniai, Madoka, Shunsaku, Ando, Mitsuko 
Usui, Masashi Kurimoto et al. (Nov. 1988) 
"N-terminal amino acid sequence of a major 
allergen of Japanese ceder pollen (Cry J 1)"60 
FEBS LETTERS 239(2): 329-332." 

Title page. Item 56, References Cited, Other 
Publications, Right Column, 3rd reference, 
Matsunaga et ah 

"Matsunaga, Youchi, Toshiji Saibara, Hiroshi 
Kido, Nobuhiko Katunuma (Jan. 1993) 
"Participation of cathepsin B in processing of 
antigen presentation to MHC class II" FEBS 
LETTTERS 324(3): 325-330." 

Title page. Item 57, Abstract, Line 5: 
"multi-epitope peptide can treat a wide" 



Patent Should Read: 

Information Disclosure Statement dated Mav 
20. 1999, Reference AR, Taniai et ah 
- Taniai, Madoka, Shunsaku Ando, Mitsuko 
Usui, Masashi Kurimoto et al. (Nov. 1988) "N- 
terminal amino acid sequence of a major 
allergen of Japanese cedar pollen (Cry j 1)" 
FEBS LETTERS 239(2): 329-332. - 



Information Disclosure Statement dated Mav 
20, 1999, Reference AV, Matsunaga et ah 
-Matsunaga, Youchi, Toshiji Saibara, Hiroshi 
Kido, Nobuhiko Katunuma (Jan. 1993) 
"Participation of cathepsin B in processing of 
antigen presentation to MHC class II" FEBS 
LETTERS 324(3):325-330.~ 

Preliminary Amendment dated July 30, 1999, 
Abstract, Line 7: 

-multi-epitope peptide can prevent and treat a 
wide— 
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Patent Reads: 

Column 1, Line 49: 
"flchain" 

Column 3, Line 8: 
"77-36" 

Column 4, Line 39: 
"for each, patient" 

Column 4, Line 60: 
"class It molecules" 

Column 5, Line 8: 
"DPBl*10.50r 

Column 7, Line 62: 
"(DRB1*140)" 

Column 7, Line 64: 
"of BCGA antigen" 

Column 8, Line 10: 
"from BCGA antigen." 

Column 8, Lines 54: 

"Brief Description of the Sequences" is 

missing 



Column 9, Line 63: 
"and Cryj7" 

ColumnlO, Line 59: 
"are same" 

Column 11, Line 13: 
"DQA10102/0301 -" 



Docket No. SPO-103 
Patent No. 6,719,976 

Application Reads: 

Page 2, Line 16: 
- B-chain — 

Page 5, Line 23: 
-77-86- 

Page 9, Lines 8-9: 
--for each patient- 

Page 10, Line 3: 
—class II molecules— 

Page 10, Line 16: 
--DPB 1*0501- 

Page 17, Line 4: 
--(DRB 1*1405)- 

Page 17, Line 5: 
-of BCGa antigen.— 

Page 17, Line 15: 
--from BCGa antigen.— 

Page 19, Lines 4-6: 

— Brief Description of the Sequences 

SEQ ID NOs: 1-174 provide amino acid 

sequences for various peptides disclosed herein. 

SEQ ID NOs: 15 through 174 are found in 

Figures 1, 2, 7, 15, 17, and 18.- 

Page 21, Line 16: 
—and Cry j 2 -- 

Page 23, Line 23: 
-are the same— 

Page 24, Line 13: 
-DQA1 *01 02/0301 -- 



OCT 1 3 
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Docket No. SPO-103 
Patent No. 6,719,976 



Patent Reads: 

Column IK Line 16: 
"DPB10501/0402;" 

Column 11, Line 31: 
"CD8 31 " 

Column 12, Line 14: 
"Cryj2 pi 18-195" 

Column 12, Line 27: 
"mitomycin C of the" 

Column 12, Line 53: 

"Identifying the Type of T Cell Clone" 

Column 13, Line 54: 

"C.Ail. a-Arg-Arg-b-Arg-Arg-c-Arg-Arg-e- 
Arg-Arg" 

Column 14, Line 14: 
"4-methylumbelliferyl-, B-D-galacto- 
pyranoside/0.01 M" 

Column 14, Line 16: 
"NaN, and " 

Column 15, Lines 38-39: 
"proliferation scintillation counter." 

Column 15, Lines 40-43: 
Same as preceding paragraph. 

ColumnlS, Lines 40-43: 
"The peripheral lymphocytes from five out of 
six patients showed proliferation response to 
the multi-epitope peptide. The peripheral 
lymphocytes from one patient and two healthy 
subjects showed no proliferation response 
(FIG. 10)." 



Application Reads: 

Page 24, Line 17: 
-DPB 1*0501/0402;-- 

Page 25, Line 6: 
--CD8" -- 

Page 26, Line 23: 
»Cryj2pl81-195 -- 

Page 27, Line 9: 
-mitomycin C or the - 

Page 28, Line 6: 

-Identifying the Th Type of T Cell Clone- 
Page30, Line 14: 

— C.AJl . a-Arg-Arg-b-Arg-Arg-c-Arg-Arg-d- 
Arg-Arg-e— 

Page 31, Lines 9-10: 
-4-methylumbelliferyl-B-D-galacto- 
pyranoside/0.01 M — 

Page 3 1 , Line 1 1 : 
-NaN 3 and— 

Page 34, Line 9: 

—proliferation response (Fig. 10).— 
Page 34, Lines 6-9: 

This paragraph should not be duplicated. 

Page 34, Lines 10-14: 
-The proliferation response of peripheral 
lymphocytes began to occur with stimulation of 
0L|ag/ml of the multi-epitope peptide and 
increased dose-dependently. Based on the 
results, the concentration of the multi-epitope 
peptide required for inducing T cell proliferation 
response in vitro is at least 10|ig/mL— 
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Docket No. SPO-103 
Patent No. 6,719,976 



Patent Reads: 

Column 16, Line 45: 

"spleen cells (5x1 0 6 cells) were cultured" 



Column 18, Line 48: 
"N. Hei 8-15327), or " 

Patent Reads: 

Column 20, Line 30, Claim 3: 

"A peptide-based immnunotherapeutic" 



Column 20, Line 34, Claim 4: 
"carrier or diluent or diluent and : 



Application Reads: 

Page 36, Lines 21-22: 

—spleen cells were collected from three mice and 
mixed together. The spleen cells (5x10 cells)— 

Page 41, Line 6: 

--No. Hei 8-153527), or~ 

Patent Should Read: 

Amendment Dated September 22, 2003, Claim 5 1 

(re-numbered as Claim 3): 

— A peptide-based immunotherapeutic — 

Amendment Dated September 22, 2003, Claim 7 1 
( re-numbered as Claim 4): 
—carrier or diluent and— 
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Docket No. SPO-103 
Patent No. 6,719,976 



A copy of pages 2, 5, 9, 10, 17, 19, 21, 23-28, 30-31, 34, 36, and 41 of the specification as 
filed, a copy of the Information Disclosure Statement dated May 20 , 1 999, a copy of the Preliminary 
Amendment dated July 30, 1999, and a copy of the Amendment dated September 22, 2003, which 
support Applicants' assertion of errors on the part of the Patent Office, accompanies this Certificate 
of Correction. 

Approval of the Certificate of Correction is respectfully requested. 



Frank C. Eisenschenk, Ph.D. 
Patent Attorney 
Registration No. 45,332 
Phone No.: 352-375-8100 
Fax No.: 352-372-5800 
Address: P.O.Box 142950 



Copies of pages 2, 5, 9, 10, 17, 19, 21, 23-28, 30-31, 34, 36 and 41 of the 
specification as filed 

Copy of the Information Disclosure Statement dated May 20, 1999 
Copy of the Preliminary Amendment dated July 30, 1999 
Copy of Amendment dated September 22, 2003 



Respectfully submitted, 




Gainesville, FL 32614-2950 



FCE/ssa 



Attachments: Certificate of Correction (in duplicate) 
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OCT 1 3 2004 



UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

Page 1 of 10 

PATENT NO. 6,719,976 f> \ 

DATED April 13,2004 

INVENTORS Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 

It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Title Page: 

Item 56, References Cited, Other Publications, Left Column, 4 th reference, Taniai et al, 
"Taniai, Madoka, Shunsaku, Ando, Mitsuko Usui, Masashi Kurimoto et al. (Nov. 1988) 
"N-terminal amino acid sequence of a major allergen of Japanese ceder pollen (Cry J 
1)"60 FEBS LETTERS 239(2): 329-33 2." 

should read 

- Taniai, Madoka, Shunsaku Ando, Mitsuko Usui, Masashi Kurimoto et al. (Nov. 
1988) "N-terminal amino acid sequence of a major allergen of Japanese cedar pollen 
(Cry j 1 )" FEBS LETTERS 23 9(2): 3 29-3 3 2. - 

Title page: 

Item 56, References Cited, Other Publications, Right Column, 3rd reference, Matsunaga 
et al "Matsunaga, Youchi, Toshiji Saibara, Hiroshi Kido, Nobuhiko Katunuma (Jan. 
1993) "Participation of cathepsin B in processing of antigen presentation to MHC class 
II" FEBS LETTTERS 324(3): 325-330." 

should read 

-Matsunaga, Youchi, Toshiji Saibara, Hiroshi Kido, Nobuhiko Katunuma (Jan. 1993) 
"Participation of cathepsin B in processing of antigen presentation to MHC class II" 
FEBS LETTERS 324(3):325-330.~ 



MAILING ADDRESS OF SENDER: PATENT NO. 6,71 9,976 ft t 

Saliwanchik, Lloyd & Saliwanchik No. of add'i. copies 

P.O. BOX 142950 @30£ per page 

Gainesville, FL 32614-2950 

FORM PTO-1050 (REV. 3-75) UNITED STATES PATENT AND TRADEMARK OFFICE 



OCT 1 3 2004 



UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

Page 2 of 10 

PATENT NO. 6,719,976$'' 
DATED April 13, 2004 

INVENTORS Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 

It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Title page: 

Item 57, Abstract, Line 5 "multi-epitope peptide can treat a wide" 
should read 

-multi-epitope peptide can prevent and treat a wide— 

Column 1 : 
Line 49 "Bchain" 

should read 

- B-chain — 

Column 3 : 
Line 8 "77-36" 

should read 

__77-86~ 

Column 4: 

Line 39 "for each, patient" 
should read 

—for each patient— _____ 

MAILING ADDRESS OF SENDER: PATENT NO. 6,719,976^/ 

Saliwanchik, Lloyd & Saliwanchik No. of add i. copies 

P.O. BOX 1 42950 @ 30* per page 

Gainesville, FL 32614-2950 

FORM PTO-1050 (REV. 3-75) UNITED STATES PATENT AND TRADEMARK OFFICE 



OCT 1 3 2004 



UNITED STATES PATENT AND TRADEMARK OFFICE 



CERTIFICATE OF CORRECTION 



PATENT NO. 



Page 3 of 10 

6,719,976 &>l 



DATED 



April 13, 2004 



INVENTORS 



Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 



It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 4: 

Line 60 "class It molecules" 
should read 
—class II molecules— 
Column 5: 

Line 8 "DPB 1*10.501" 
should read 
-DPB 1*0501- 
Column 7: 

Line 62 "(DRB1*140)" 
should read 
~(DRB 1*1405)- 



MAILING ADDRESS OF SENDER: PATENT NO. 6,71 9,976 6/ 

Saliwanchik, Lloyd & Saliwanchik No. of add'i. copies 

P.O. BOX 1 42950 @ 30^ per page 

Gainesville, FL 32614-2950 

FORM PTO-1050 (REV. 3-75) UNITED STATES PATENT AND TRADEMARK OFFICE 



OCT 1 3 2004 



UNITED STATES PATENT AND TRADEMARK ObblCE 
CERTIFICATE OF CORRECTION 

Page 4 of 10 

PATENT NO. 6,719,976 ^ 

DATED April 13, 2004 

INVENTORS Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 

It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 8: 

Line 10 "from BCGA antigen." 
should read 

—from BCGa antigen. — 
Column 8: 

Line 54 "Brief Description of the Sequences" is missing and 
should read 

- Brief Description of the Sequences 

SEQ ID NOs: 1-174 provide amino acid sequences for various peptides disclosed 
herein. 

SEQ ID NOs: 15 through 174 are found in Figures 1, 2, 7, 15, 17, and 18.- 
Column 9: 

Line 63 "and Cry j 7" 
should read 
--and Cry j 2 -- 



MAILING ADDRESS OF SENDER: 

Saliwanchik, Lloyd & Saliwanchik 
P.O. Box 142950 
Gainesville, FL 32614-2950 

FORM PTO-1050 (REV. 3-75) UNITED STATES PATENT AND TRADEMARK OFFICE 



PATENT NO. 6,719,976/?' 

No. of add'l. copies 
@ 300 per page 



OCT l 3 2004 



UNITED STATES PATENT AND TRADEMARK OFFICE 



CERTIFICATE OF CORRECTION 

Page 5 of 10 

PATENT NO. 6,719,976 £>) 

DATED April 13, 2004 

INVENTORS Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 

It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 10: 
Line 59 "are same" 

should read 

—are the same— 

Column 1 1 : 

Line 13 "DQA1 01 02/0301 - " 
should read 

-DQA1 *01 02/0301 -- 
Column 1 1 : 

Line 16 "DPB 1050 1/0402;" 
should read 
~DPBl*0501/0402;~ 

MAILING ADDRESS OF SENDER: 

Saliwanchik, Lloyd & Saliwanchik 
P.O. Box 142950 
Gainesville, FL 32614-2950 

FORM PTO-IO^n (RF.V V7V> I l"NITF.D STATF.S PATF.NT ANn TRADEMARK OFFICE 



PATENT NO. 6,719,976 

No. of add'l. copies 
@ 30£ per page 



OCT 1 3 2004 



UNITED STATES PATENT AND TRADEMARK OFFICE 



CERTIFICATE OF CORRECTION 



PATENT NO. 



Page 6 of 10 

6,719,976^ 



DATED 



April 13, 2004 



INVENTORS 



Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 



It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 1 1 : 
Line 31 "CD8 31 " 

should read 

-CD8- - 

Column 12: 

Line 14 "Cry j2 pi 18-195" 
should read 
-Cryj2pl81-195 -- 
Column 12: 

Line 27 "mitomycin C of the" 
should read 

—mitomycin C or the ~ 

MAILING ADDRESS OF SENDER: PATENT NO. 6,71 9,976 ft } 

Saliwanchik, Lloyd & Saliwanchik No of add' i. copies 

P.O. BOX 142950 @30* per page 

Gainesville, FL 32614-2950 

FORM PTO-1050 (REV. 3-75) UNITED STATES PATENT AND TRADEMARK OFFICE 



OCT 1 3 2004 



UNITED STATES PATENT AND TRADEMARK OFFICE 



CERTIFICATE OF CORRECTION 

Page 7 of 10 

PATENT NO. 6,719,976 £> I 

DATED April 13,2004 

INVENTORS Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 

It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 12: 

Line 53 "Identifying the Type of T Cell Clone" 
should read 

—Identifying the Th Type of T Cell Clone- 
Column 13: 

Line 54 "C.A.#1. a-Arg-Arg-b-Arg-Arg-c-Arg-Arg-e-Arg-Arg" 
should read 

--C.AJ1. a-Arg-Arg-b-Arg-Arg-c-Arg-Arg-d-Arg-Arg-e - 
Column 14: 

Line 14 "4-methylumbelliferyl-, B-D-galacto-pyranoside/0.01 M" 
should read 

~4-methylumbelliferyl-B-D-galacto-pyranoside/0.01 M - 



MAILING ADDRESS OF SENDER: 

Saliwanchik, Lloyd & Saliwanchik 
P.O. Box 142950 
Gainesville, FL 32614-2950 

FORM PTO-1050 (REV. 3-75) UNITED STATES PATENT AND TRADEMARK OFFICE 



PATENT NO. 6,719,976 ®J 

No. of add'l. copies 
@ 300 per page 



OCT 1 3 m 



UNITED STATES PATENT AND TRADEMARK OFFICE 



PATENT NO. 



CERTIFICATE OF CORRECTION 

Page 8 of 10 

6,719,976 0' 



DATED 



April 13, 2004 



INVENTORS 



Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 



It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 14: 

Line 16"NaN,and" 

should read 

-NaK} and— 

Column 15: 

Lines 38-39 "proliferation scintillation counter." 
should read 

--proliferation response (Fig. 10).— 
Column 15: 

Lines 40-43 "This paragraph is the same as the preceding paragraph." 
-This paragraph should not be repeated.— 



MAILING ADDRESS OF SENDER: PATENT NO. 6,71 9,976 f 

Saliwanchik, Lloyd & Saliwanchik No. of add'i. copies 

P.O. Box 142950 @ 300 per page 



Gainesville, FL 32614-2950 



FORM PTO-1050 (REV. 3-75) UNITED STATES PATENT AND TRADEMARK OFFICE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 



CERTIFICATE OF CORRECTION 

Page 9 of 10 

PATENT NO. 6,719,976 ?^' 

DATED April 13,2004 

INVENTORS Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 

It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

ColumnlS: 

Lines 40-43 "The peripheral lymphocytes from five out of six patients showed 
proliferation response to the multi-epitope peptide. The peripheral lymphocytes from 
one patient and two healthy subjects showed no proliferation response (FIG. 1 0)." 

should read 

-The proliferation response of peripheral lymphocytes began to occur with stimulation 
of 0L|wg/ml of the multi-epitope peptide and increased dose-dependently. Based on the 
results, the concentration of the multi-epitope peptide required for inducing T cell 
proliferation response in vitro is at least 10|ig/ml.~ 

Column 16: 

Line 45 "spleen cells (5x1 0 6 cells) were cultured" 
should read 

-spleen cells were collected from three mice and mixed together. The spleen cells 
(5x1 0 6 cells) - 

Column 18: 

Line 48 "N. Hei 8-15327), or " 
should read 



-No. Hei 8-153527), or-- 

MAILING ADDRESS OF SENDER: 

Saliwanchik, Lloyd & Saliwanchik 
P.O. Box 142950 
Gainesville, FL 32614-2950 
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No. of add' I. copies 
@ 300 per page 



FORM PTO-1050 (REV. 3-75) UNITED STATES PATENT AND TRADEMARK OFFICE 

OCT 1 3 2004 



UNITED STATES PATENT AND TRADEMARK OFFICE 



PATENT NO. 



CERTIFICATE OF CORRECTION 

Page 10 of 10 

6,71 9,976 



DATED 



April 13, 2004 



INVENTORS 



Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 



It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 20: 

Line 30, Claim 3 "A pepti de-based immnunotherapeutic" 
should read 

~ A peptide-based immunotherapeutic — 
Column 20: 

Line 34, Claim 4 "carrier or diluent or diluent and" 
should read 

-carrier or diluent and- 



MAILING ADDRESS OF SENDER: PATENT NO. 6,719,976 

Saliwanchik, Lloyd & Saliwanchik No. of add'l. copies 



P.O. Box 142950 
Gainesville, FL 32614-2950 



@ 30ji per page 



FORM PTO-1050 (REV. 3-75) UNITED STATES PATENT AND TRADEMARK OFFICE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

Page 1 of 10 

PATENT NO. 6,719,976 6?) 

DATED April 13,2004 

INVENTORS Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 

It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Title Page: 

Item 56, References Cited, Other Publications, Left Column, 4 th reference, Taniai et al, 
"Taniai, Madoka, Shunsaku, Ando, Mitsuko Usui, Masashi Kurimoto et al. (Nov. 1988) 
"N-terminal amino acid sequence of a major allergen of Japanese ceder pollen (Cry J 
1)"60 FEBS LETTERS 239(2): 329-332 ' " 

should read 

~ Taniai, Madoka, Shunsaku Ando, Mitsuko Usui, Masashi Kurimoto et al (Nov. 
1988) "N-terminal amino acid sequence of a major allergen of Japanese cedar pollen 
(Cry j 1)" FEBS LETTERS 239(2): 329-332. - 

Title page: 

Item 56, References Cited, Other Publications, Right Column, 3rd reference, Matsunaga 
et al, "Matsunaga, Youchi, Toshiji Saibara, Hiroshi Kido, Nobuhiko Katunuma (Jan. 
1993) "Participation of cathepsin B in processing of antigen presentation to MHC class 
II" FEBS LETTTERS 324(3): 325-3 30 

should read 

-Matsunaga, Youchi, Toshiji Saibara, Hiroshi Kido, Nobuhiko Katunuma (Jan. 1993) 
"Participation of cathepsin B in processing of antigen presentation to MHC class II" 
FEBS LETTERS 324(3):325-330.~ 



MAILING ADDRESS OF SENDER: PATENT NO. 6,71 9,976 ft ' 

Saliwanchik, Lloyd & Saliwanchik No. of add'i. copies 

P.O. BOX 1 42950 © m per page 

Gainesville, FL 32614-2950 

FORM PTO-1050 (REV. 3-75) UNITED STATES PATENT AND TRADEMARK OFFICE 



OCT 1 3 2004 



UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

Page 2 of 10 

PATENT NO. 6,719,976 P\ 

DATED April 13,2004 

INVENTORS Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 

It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Title page: 

Item 57, Abstract, Line 5 "multi-epitope peptide can treat a wide" 
should read 

—multi-epitope peptide can prevent and treat a wide— 

Column 1: 
Line 49 "Bchain" 

should read 

— B-chain — 

Column 3: 
Line 8 "77-36" 

should read 

-77-86- 

Column 4: 

Line 39 "for each, patient" 
should read 

-for each patient- 

MAILING ADDRESS OF SENDER: PATENT NO. 6,719,976 6 f 

Saliwanchik, Lloyd & Saliwanchik No. of add'i. copies 

P.O. BOX 142950 @ m per page 

Gainesville, FL 32614-2950 

FORM PTO-1050 (REV. 3-75) UNITED STATES PATENT AND TRADEMARK OFFICE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 



PATENT NO. 



CERTIFICATE OF CORRECTION 

Page 3 of 10 

6,719,976 61 



DATED 



April 13, 2004 



INVENTORS 



Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 



It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 4: 

Line 60 "class It molecules" 
should read 
—class II molecules— 
Column 5: 

Line 8 "DPB1* 10.501" 
should read 
--DPB1*0501- 
Column 7: 

Line 62 "(DRB1*140)" 
should read 
--(DRB 1*1405)-- 
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FORM PTO-1050 (REV. 3-75) UNITED STATES PATENT AND TRADEMARK OFFICE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

Page 4 of 10 

PATENT NO. 6,71 9,976 6 \ 

DATED April 13,2004 

INVENTORS Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 

It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 8: 

Line 10 "from BCGA antigen." 
should read 

—from BCGa antigen. — 
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SEQ ID NOs: 1-174 provide amino acid sequences for various peptides disclosed 
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PRELIMINARY AMENDMENT 
Patent Application 
Docket No. SPO-103 
Serial No. 09/142,524 
Art Unit: 1644 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Examiner : M. Dibrino 

Art Unit : 1644 

Applicants : Toshio Sone, Akinori Kume, Kazuo Dairiki, Akiko Iwama, Kohsuke Kino 

Serial No. : 09/142,524 

Filed : January 4, 1999 

For : Peptide-based Immunotherapeutic Agent For Treating Allergic Diseases 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 

Sir: 

Please amend the above-identified application as follows, in order to comply with the 
requirements of 37 CFR 1 .823 : 

In the Specification : 

Please cancel existing pages 45-46. Please renumber page 49 (abstract) as page 47. After 
page 47, please insert new pages 1-3 of the Sequence Listing. 



I hereby certify that this correspondence is being 
deposited with the United States Postal Service as 
first class mail in an envelope addressed to: 
Assistant Commissioner for Patents 
Washington, D.C. 20231 S^Vy ^° i 




Of* C JQl 




David R. Saliwanchik, Patent Attorney 
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Docket No. SPO-103 
Serial No. 09/142,524 



In the Claims 
Please renumber claim pages 47-48 as pages 45-46. 



Remarks 

This amendment is made to conform the application with the provisions of 37 CFR §§1.821 
through 1 .825. I hereby certify that no new material is being added by this submission. 

Respectfully submitted, 




David R. Saliwanchik 
Patent Attorney 
Registration No. 3 1 ,794 
Phone No.: 352-375-8100 



Address 
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Suite A-l 
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. j^gngnce Listing 

SEQ II) N0:1 
SEQUENCE\LENGTH : 80 
SEQUENCE TYEE: amino acid 
TOPOLOGY: linear 
MOLECULAR TYPE: peptide 
SEQUENCE DESCRIPTION: 

MKVTVAFNQF GPNRRVFIKIl VSNVIIHGRR IDIFASKNFH 40 
LQKNTIGTGR RISLKLTSGK NcASRRVDGII AAYQNPASWK 80 

SEQ ID NO: 2 \ 

SEQUENCE LENGTH: 105 \ 

SEQUENCE TYPE: amino acid \ 

TOPOLOGY: linear \ 

MOLECULAR TYPE: peptide \ 

SEQUENCE DESCRIPTION: \ 

MKVTVAFNQF GPNRRVFIKR VSNVIIHGRR IDIFASKNFH 40 

LQKNTIGTGR RWKNNRIWLQ FAKLTGFTLM GRRLKMPMYI 80 

AGYKTFDGRR VDGIIAAYQN PASWK \ 105 

SEQ ID NO: 3 \ 



SEQUENCE LENGTH: 134 
SEQUENCE TYPE: amino acid 
TOPOLOGY: linear 




-46- 



\ . - . . ' 

MOLECULAR TYPE: peptide 

SE&JENCE DESCRIPTION: 

mkvtWnqf GPNRRVFIKR VSNVIIHGRR IDIFASKNFH 40 

LQKNTIiSTGR RWKNNRIWLQ FAKLTGFTLM GRRPLWIIFS 80 

5 GNMNIKLKMP MYIAGYKTFD GRRAEVSYVH VNGAKFIRRV 120 

DGIIAAYQnV ASWK 134 

SEQ ID NO: 4 \ 
SEQUENCE LENGTH: ,31 
10 SEQUENCE TYPE: Vmino acid 
TOPOLOGY: linear \ 
MOLECULAR TYPE: peptide 
SEQUENCE DESCRIPTION^ 

IFSKNLNIKL NMPLYIAGNK \RRFIKRVSNV I 31 
15 \ 

SEQ ID NO: 5 \ 

SEQUENCE LENGTH: 31 \ 

SEQUENCE TYPE: amino acid \ 

TOPOLOGY: linear \ 
20 MOLECULAR TYPE: peptide \ 

SEQUENCE DESCRIPTION: \ 

SSGKNEGTNI YNNNEAFKVE RRFIKRVSNV I \ 31 



■/■ 

ABSTRACT 

The present invention provides a monomolecular mult i- epitope 
peptide prepared by binding T cell epitope regions derived from 
different allergen molecules with each other. A peptide-based 
immuno therapeutic agent containing an effective amount of the 
multi-epitope peptide can prevent and treat a wide range of allergic 
diseases. 
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SEQUENCE LISTING 

<110> Sone, Toshio 
Kume, Akinori 
Kairiki , Kazuo 
Iwama, Akiko 
Kino, Kohsuke 

<120> Peptide-based Immunotherapeutic Agent For Treating 
Allergic Diseases 

<130> Docket No. SPO-103 

<140> 09/142,524 

<141> 1999-01-04 

<150> 8/80/702 

<151> 1996-03-10 

<150> PCT/JP97/00740 

<151> 1997-03-10 

<160> 5 

<170> Patentln Ver. 2.0 



<210> 1 
<211> 80 
<212> PRT 
<213> Unknown 

<220> 

<223> Description of Unknown Organism: peptide 
<400> 1 

Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Asn Arg Arg Val 
1 5 10 15 

Phe lie Lys Arg Val Ser Asn Val lie lie His Gly Arg Arg lie Asp 
20 25 30 

lie Phe Ala Ser Lys Asn Phe His Leu Gin Lys Asn Thr lie Gly Trir 
35 40 45 



Gly Arg Arg lie Ser Leu Lys Leu Thr Ser Gly Lys lie Ala Ser Axrg 
50 55 60 . 



2 



Arg Val Asp Gly lie He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Lys 
65 70 75 80 

<210> 2 
<211> 105 
<212> PRT 
<213> Unknown 

<220> 

<223> Description of Unknown Organism : peptide 
<400> 2 

Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Asn Arg Arg Val 
15 10 15 

Phe He Lys Arg Val Ser Asn Val He He His Gly Arg Arg He Asp 
20 25 30 

He Phe Ala Ser Lys Asn Phe His Leu Gin Lys Asn Thr He Gly Thr 
35 40 45 

Gly Arg Arg Trp Lys Asn Asn Arg He Trp Leu Gin Phe Ala Lys Leu 
50 55 60 

Thr Gly Phe Thr Leu Met Gly Arg Arg Leu Lys Met Pro Met Tyr He 
65 70 75 80 

Ala Gly Tyr Lys Thr Phe Asp Gly Arg Arg Val Asp Gly He He Ala 
85 90 95 

Ala Tyr Gin Asn Pro Ala Ser Trp Lys 
100 105 



<210> 3 
<211> 134 
<212> PRT 
<213> Unknown 

<220> 

<223> Description of Unknown Organism: peptide 
<400> 3 

Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Asn Arg Arg Val 
1 5 10 15 

Phe He Lys Arg Val Ser Asn Val He He His Gly Arg Arg He Asp 
20 25 30 



lie Phe Ala Ser Lys Asn Phe His Leu Gin Lys Asn Thr He Gly Thr 
35 40 45 



Gly Arg Arg Trp 
50 

Thr Gly Phe Thr 
65 

Gly Asn Met Asn 



Lys Thr Phe Asp 
100 

Gly Ala Lys Phe 
115 

Asn Pro Ala Ser 
130 



Lys Asn Asn Arg 
55 

Leu Met Gly Arg 
70 

lie Lys Leu Lys 
85 

Gly Arg Arg Ala 



lie Arg Arg Val 
120 

Trp Lys 



lie Trp Leu Gin 
60 

Arg Pro Leu Trp 
75 

Met Pro Met Tyr 
90 

Glu Val Ser Tyr 
105 

Asp Gly He He 



Phe Ala Lys Leu 

He He Phe Ser 
80 

lie Ala Gly Tyr 
95 

Val His Val Asn 
110 

Ala Ala Tyr Gin 
125 



<210> 4 
<211> 31 
<212> PRT 
< 2 1 3 > Unknown 

<220> 

<223> Description of Unknown Organism : peptide 
<400> 4 

He Phe Ser Lys Asn Leu Asn He Lys Leu Asn Met Pro Leu Tyr He 
1 5 10 15 

Ala Gly Asn Lys Arg Arg Phe He Lys Arg Val Ser Asn Val He 
20 25 30 



<210> 5 

<211> 31 

<212> PRT 

< 2 1 3 > Unknown 
<220> 

<223> Description of Unknown Organism: peptide 

<400> 5 

Ser Ser Gly Lys Asn Glu Gly Thr Asn He Tyr Asn Asn Asn Glu Ala 
1 5 10 15 



Phe Lys Val Glu Arg Arg Phe He Lys Arg Val Ser Asn Val He 
20 25 30 
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NUCLEOTIDE SEQUENCE AND/OR AMINO ACID SEQUENCE DISCLOSURES 

The nucleotide and/or amino add sequence disclosure contained in this application does not 
comply with the requirements for such a disclosure as set forth in 37 CP R \ 821 - 1 825 for m 
following reason(s) ' ° ,oru ">e 

CK^ 1. This application dearly falls to comply with (he requirements of 37 C.F.R 1 82 1-1 825 Annfira r 
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In the Claims 

Claims 1-48 (Canceled). 

Claim 49 (Previously added): A peptide-based immunotherapeutic agent comprising the 
amino acid sequence of SEQ ID NO: 1 . 

Claim 50 (Previously added): A peptide-based immunotherapeutic agent comprising the 
amino acid sequence of SEQ ID NO: 2. 

Claim 51 (Previously added): A peptide-based immunotherapeutic agent comprising the 
amino acid sequence of SEQ ID NO: 3. 

Claims 52-70 (Canceled). 

Claim 71 (New). A method of treating cedar pollinosis comprising the administration of a 
composition comprising a pharmaceutically acceptable carrier or diluent and a peptide-based 
immunotherapeutic agent comprising an amino acid sequence selected from the group consisting of 
SEQ ID NO: 1,2, and 3. 

Claim 72 (New). The method according to claim 71, wherein said peptide-based 
immunotherapeutic agent comprises SEQ ID NO: 1. 

Claim 73 (New). The method according to claim 71, wherein said peptide-based 
immunotherapeutic agent comprises SEQ ID NO: 2. 

Claim 74 (New). The method according to claim 71, wherein said peptide-based 
immunotherapeutic agent comprises SEQ ID NO: 3. 
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Claim 75 (New). A composition comprising a pharmaceutically acceptable carrier or diluent 
and a peptide-based immunotherapeutic agent comprising an amino acid sequence selected from the 
group consisting of SEQ ID NO: 1 , 2, and 3 . 

Claim 76. (New). The composition according to claim 75, wherein said peptide-based 
immunotherapeutic agent comprises SEQ ID NO: 1 . 

Claim 77 (New). The composition according to claim 75, wherein said peptide-based 
immunotherapeutic agent comprises SEQ ID NO: 2. 

Claim 78 (New). The composition according to claim 75, wherein said peptide-based 
immunotherapeutic agent comprises SEQ ID NO: 3. 
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Remarks 

Claims 1 , 4, 5, 1 3, 32-34 and 48-70 were pending in the subject application. By way of this 
amendment, claims 1 -48 and 52-70 have been canceled and claims 7 1 -78 are newly added. Thus, 
claims 49-51 and 71-78 are before the Examiner for consideration. The undersigned avers that no 
new matter is introduced by this amendment and that support for the newly presented claims can be 
found in the application and claims as originally filed (see, for example, page 18, about line 15). 
Accordingly, entry and consideration of the amendment presented herein is respectfully requested. 
Favorable consideration of the pending claims is also respectfully requested. 

Applicants gratefully acknowledge the Examiner's indication of allowable subject matter 
with respect to the subject invention and have amended the claims to facilitate the allowance of the 
application. New claims 71-78 have been presented to parallel previously presented claims that 
provided compositions comprising the allowable peptide-based immunotherapeutic agents and 
methods of using the same. It is respectfully submitted that the subject amendment does not raise 
new issues or require consideration of the claims that not previously performed. 

In view of the foregoing remarks and amendments to the claims, the applicants believe that 
the currently pending claims are in condition for allowance, and such action is respectfully requested. 
It should be understood that the amendments presented herein have been made solely to expedite 
prosecution of the subject application to completion and should not be construed as an indication of 
Applicants' agreement with or acquiescence in the Examiner's position. Applicants expressly 
reserve the right to pursue the invention(s) disclosed in the subject application, including any subject 
matter canceled or not pursued during prosecution of the subject application, in a related application. 
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The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1 . 1 6 or 1 . 1 7 as 
required by this paper to Deposit Account 19-0065. 

The applicants invite the Examiner to call the undersigned if clarification is needed on any 
of this response, or if the Examiner believes a telephonic interview would expedite the prosecution 
of the subject application to completion. 

Respectfully submitted, 

Frank C. Eisenschenk, Ph.D. 

Patent Attorney 

Registration No. 45,332 

Phone No.: 352-375-8100 

Fax No.: 352-372-5800 

Address: Saliwanchik, Lloyd & Saliwanchik 
A Professional Association 
242 1 N W 4 1 st Street, Suite A- 1 
Gainesville, FL 32606-6669 

FCE/ssa 
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studies focus on clarifying the initial reaction in the 
allergen-specific immune response, especially the mechanism of 
regulating a T cell-mediated allergic reaction- Initiation of an 
immune response to a foreign antigen including an allergen depends 
on antigen-presenting cells in the immune system- The antigen- 
presenting cells (i.e., B cells, macrophages, and dendritic cells) 
take up incoming foreign antigens , break them down to ant igen peptides 
(T cell epitope peptides), put the fragments in a pocket consisting 
of a and (3 chains of major histocompatibility complex (MHC) class 
II molecules (HLA class II in human), display the fragments on the 
cell surface, and thereby present the foreign antigens to 
antigen-specific CD4 positive helper T cells (Th cells ) . An HLA class 
II molecule consists of DR, DQ and DP molecules. The a —chain of the 
DR molecule is encoded by the HLA-DRA gene, and the /? -chain is encoded 
by the HLA-DRBl, -DRB3 , -DRB4 or -DRB5 gene. The a -chain of the DQ 
molecule is encoded by the HLA-DQA1 gene, and the j3 -chain is encoded 
by the HLA-DQB1 gene. The a -chain of the DP molecule is encoded by 
the HLA-DPA1 gene, and the j3 -chain is encoded by the HLA-DPBl gene. 
Each gene except for HLA-DRA contains many alleles. The pocket in 
which antigenic peptides are placed is highly polymorphic, and the 
structures differ slightly from each other. Because of this, the kind 
of antigenic peptides that bind to the pocket and are presented to 
T cells is restricted to that structure. 

Once Th cells receive HLA class II-restrict ing antigen 
information via the T cell receptor (TCR), they are activated to 



154: 1623-1628, 1996; Simons, F.E. et al . : Int. Immunol. 8: 193 7-1945, 
1996) . Hyposensitization therapy using such a peptide carrying the 
ma jor T cell epitope on the allergen molecule is called "peptide-based 
immunotherapy" (or "peptide-based hyposensitization therapy"). 

As a standard for selecting T cell epitope peptides 
appropriate for the peptide-based immunotherapy, a positivity index 
(a mean T cell stimulation index multiplied by appearance frequency) 
is proposed in WO 94/01560 . It is also reported that in peptide design, 
HLA haplotypic variations in a population of patients should be 
covered (Wallner, B.P. & GefterM.L.: Allergy, 49: 302-308, 1994). 
Disclosure of the Invention 

Generally, allergic patients have specific IgE antibodies 
to each of two or more allergen molecules differing from each other. 
For a potent allergy therapy, it is important to develop a 
peptide-based immunotherapeutic agent effective for these patients. 
However, such an immunotherapeutic agent has not yet been developed. 
Even the idea of such an agent has never been published in any of 
the above literatures. Accordingly, an objective of the present 
invention is to provide a peptide-based immunotherapeutic agent that 
is efficacious even for allergy patients sensitive to two or more 
different allergens. 

Cedar pollen contains two major allergens, Cry j 1 (Yasueda, 
H. et al.: J. Allergy Clin. Immunol. 71 : 77-86, 1983) and Cry j 2 
(Taniai, M. et al . : FEBS Letter 239: 329-332, 1988; Sakaguchi, M. 
et al. : Allergy 45: 309-312, 1990). More than 90% of the patients 



1201, 1994) to identify the antigenic peptides containing T cell 
epitopes in the Cry j 1 or Cry j 2 sequence (Figs. 1 and 2). 

Next, typing is performed for HLA class II molecules which 
bind to these antigenic peptides. 

In humans, three different molecules, regions DR, DQ, and 
DP , exist as gene products of the HLA class II. This suggests that 
differentiation of T cells would be restricted by antigen-presenting 
molecules DR, DQ, and DP. The T cell clones established for each 
patient are used to determine by which locus-derived antigen- 
presenting molecules the antigenic peptide of Cry j 1 or Cry j 2 is 
presented. They also determine whether the T cells that have 
received antigenic peptide information via DR, DQ or DP molecules 
tend to be differentiated into Thl cells or Th2 cells. Such a typing 
is performed using the T cell clone established for individual 
patients (Figs. 3 and 4). 

Figures 3 and 4 clearly show that differentiation into Thl, 
Th2 or ThO of the T cells stimulated by the antigenic peptide is not 
restricted by a specific epitope or a specific combination of HLA 
molecules. In selecting a peptide for designing the multi-epitope 
peptide of the present invention, any peptide can be a candidate for 
the antigenic peptide since any T cell epitope-containing peptide 
can stimulate T cells. 

The criteria for selecting peptides to design the multi- 
epitope peptide of the present invention are as follows: 

(1) Peptides are selected in the order of a positivity index 
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(WO 94/01560) (peptides having a positivity index of 100 or more should 
be selected) . 

(2) Peptides presented on HLA class II molecules that 
frequently appear as antigen-presenting molecules are selected. 

(3) Where there is no significant difference in the 
positivity index, peptides presented by restriction molecules of 
different types are selected to enhance the effectiveness. 
Specifically, in selecting a T cell epitope of an allergen that causes 
a certain allergic disease, the HLA haplotype in a group of patients 
with the allergy is first examined, and a T cell epitope restricted 
by an HLA haplotype whose gene frequency is high in the population 
to which the patient group belongs is selected. This is then the best 
selection that should achieve the best effect in that patient group. 
However, the thus-selected T cell epitope may not be effective at 
all in other patient groups. 

Taking HLA haplotype DPB1*0501 as an example, it is assumed 
that this HLA haplotype is quite frequently observed in Japanese 
patients with a certain allergic disease, and the HLA haplotype- 
restricting T cell epitope is selected. The thus-selected peptide 
would hardly be effective for Northern American patients with the 
same allergy because the gene frequency of the HLA haplotype is as 
much as 3 9.0% in Japanese patients, whereas it is as little as 1.3% 
in white Americans and 0.8% in African Americans in Northern America. 
For Northern American patients, the HLA-DP restricting T cell epitope 
DPB1*0401 (in Northern America, 30.2% for white American patients and 
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with BCG inoculation revealed an increased level of Thl type T cells 
(Matsushita, Sho, The 45th Japanese Association of Allergy, 836, 1995 ) ♦ 
According to Matsushita, there is a Thl clone that is restricted 
by HLA-DR14 (DRBl*1405) and that recognizes 84-100 amino acid sequence 
(EEYLILSARDVLAVVSK) of BCGa protein. If the HLA haplotype DPA1- 
DPBl*0501-restricting T cell epitope that is possessed by more than 
60% of Japanese population is selected (for example, Peptide No- 43 
(p211-225)/KSMKVTVAFNQFGPN of Cry j 1 shown in Fig. 1) r this peptide 
is bound to the 84-100 T cell epitope of tubercle bacillus BCGa protein 
restricted by DRB1*14 05. It is highly likely that the thus-prepared 
multi-epitope peptide EEYLILSARDVLAWSKRRMKVTVAFNQFGPN would be 
quite efficacious for patients with cedar pollinosis carrying 
haplotype DRB1*14 05. The use of such a multi-epitope peptide would 
lead to production of Thl lymphokines, especially IL-12 , by a peptide 
derived from BCGa antigen. It is known in several cases in humans 
and mice that IL-12 has an activity contradictory to that of IL- 
4 and acts on T cells to induce differentiation of Th cells to Thl 
(Manetti, R. , et al.: J. Exp. Med., 177, 1199-1204, 1993; Wu, C. , 
et al. : J. Immunol. , 151, 1938-1949, 1993; Hsieh, C . , et al. : Science, 
260, 547-549, 1993). In particular, the experimental results by 
Manetti et al. indicate that a T cell clone specific to Der pi antigen, 
a mite allergen, basically induces Th2 but induces Thl or ThO in the 
presence of IL-12. Thus, using the multi-epitope peptide prepared 
by joining a T cell epitope having Thl induction activity to an 
allergen-reactive T cell epitope, T cells that are inherently induced 
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specif ication and the sequence listing follows the definition 
prescribed by IUPAC, Commission on Biochemical Nomenclature (cf . , 
Biochemical Dictionary, 2nd ed., 14 68, Table 1.1). 
prief Descripti on of Drawings 
5 Figure 1 shows a mean stimulation index, frequency of 

appearance, and a positivity index (mean stimulation index 
multiplied by frequency of appearance) of the cell line derived from 
the patients with cedar pollinosis, against Cry j 1 overlapping 
peptides- ^ 
10 Figure 2 shows a mean stimulation index, frequency of 

appearance, and a positivity index (mean stimulation index multiplied 
by frequency of appearance) of the cell line derived from the patients 
with cedar pollinosis, against Cry j 2 overlapping peptides'." 

Figure 3 shows the Th type of the T cell clones that recognize 
15 complexes between the Cry j 1 antigenic peptides and HLA class II 
molecules as well as the Th types of the HLA class II molecules. 

Figure 4 shows the Th type of T cell clones thai: recognize 
complexes between the Cry j 2 antigenic peptides and HIjA class II 
molecules as well as the Th types of the HLA class II molecules. 
20 Figure 5 shows the results of identifying HLA class II 

molecules capable of binding to an antigenic peptide at the locus 
level (DR, DQ, and DP). 

Figure 6 shows the results of identifying HLA class II 
molecules capable of binding to an antigenic peptide at an allelic 
25 level of each locus. 
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Figure 15 shows core amino acid sequencing of Peptide No. 

. / 

22 (pl06-120) of Cry J 1. 

Figure 16 shows the reactivity of T cell lines of the patients 
with cedar pollinosis and the patients with hinoki pollinosis with 
the multi-epitope peptide prepared by binding a cedar pollen-specific 
T cell epitope peptide to a Japanese cypress pollen-specxf ic T cell 
epitope peptide. ^ VP ^ \ 

Figure 1-7'shows the proliferation response of T cell clone 

y ' 

PJ7-9 to an imino acid-substituted analog peptide of Cry ] 1 #22 core 



10 peptide 4nd the amount of cytokine subsequently produced. ^ Q ^§ 
Figure 18 shows the proliferation response of^T' cell clone 

PB10-18 to the above-described analog peptide ^^and the amount of 

cytokine subsequently produced. 

Best Mode for Implementing t he Invention 
15 Example 1 

Identifying T cell epitope of Cry j 1 and Cry j 2 using T* cell line 
Peripheral lymphocytes from 18 patients with cedar 
pollinosis were stimulated by cedar pollen allergen Cry j 1 or Cry 
j 2 to establish the T cell line of each patient capable of specifically 

20 recognizing the respective allergen. 

A mixture of 5 x 10 4 cells of the autologous B cell l±ne treated 
with mitomycin C, 2//M of an overlapping peptide, and 2 x 10 4 cells 
of the T cell line was incubated for 2 days in RPMI-1640 medium 
supplemented with 0.2 ml of 15% serum on a 96-well culture plate. 

25 After 0.5//Ci [ 3 H] thymidine was added to the medium, incubation was 
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to design the multi-epitope peptide. Therefore, eighteen patients 
were further examined with respect to the antigenic peptide which 
showed a stimulation index of 2 or more. A mean stimulation index 
of the antigenic peptide was calculated and multiplied by the rate 
of patients carrying the antigenic peptide (frequency in appearance) 
to calculate the "positivity index" which shows the predominant order 
for the respective epitopes (cf. WO 94/01560) • 

The results are shown in Figs. 1 and 2. In Cry j 1, Peptide 
No. 43 (p211-225) shows the highest positivity index, 679, which is 
followed by the second highest Peptide No. 22 with a positivity index 
of 578 and Peptide No. 4 with a positivity index of 373. In Cry j 
2, Peptide No. 14 shows the highest positivity index (709) . Peptide 
No. 38 with a positivity index of 680 and Peptide No. 48 with a 
positivity index of 37 0 then follow. One antigenic peptide having 
a high positivity index may be selected and used for the peptide-based 
immunotherapy. However/ even for the highest appearance frequency, 
the effect can be theoretically expected in only 72% of the patients, 
and the actual efficiency would be lower. To increase the efficiency, 
it is necessary to use numerous T cell epitopes in combination- In 
this case, T cell epitopes with a high positivity index are chosen 
as candidates. However, just using epitopes with a high positivity 
index alone cannot increase the efficiency if HLA class II molecules 
presenting these epitopes as antigens are the same. It is thus 
necessary to identify the type of HLA class II molecules presenting 
T cell epitope peptides. 



-24- 



Example 2 

Identifying T cell epitope pept ide recognized bv T cell c l one 

Two patients, Patient B (PB) and Patient J (PJ) , who recognize 
peptide Nos. 43 and 22 showing a high positivity index in Cry j 1 
and three patients, PB, Patient C (PC), and Patient R (PR)/ who 
recognize Peptide Nos. 14, 38, 48, and 69 showing a high positivity 
index in Cry j 2 were selected from the eighteen patients with cedar 
pollinosis. Peripheral lymphocytes from these patients with cedar 
pollinosis were stimulated by Cry j 1 or Cry j 2 to establish T cell 
clones capable of recognizing Cry j 1 or Cry j 2. The types of HLA 
class I and class II molecules of the four patients are shown below. 
PB: A2/24 - B39/55 - Cw7/w3 - DRB1* 1501/0901 - DRB4*O101- 

DRB5*0101, DQAl'0102/0301 - DQBl* 0602/0303 - DPA1*0101/ 0101 

- DPB1*0501/0201; 

PJ: A24/- - B61/51 - Cw3/- - DRBl*1501/0802 - DRB5*0101, 

DQAl'0102/0401 - DQB1*0602/0402 - DPAl*-/- 
DPBl'0501/0402; 

PC: A-2/2 - B54/51 - Cwl/-, DRB1* 0405/1501 - DRB4*01Ol - 

DRB5*0101 - DQA1*0301/0102 - DQB1* 04 01 /0602 
DPAl*0202/0202 - DPB1*0201 /0501 ; 

PR: A-ll/- - B60/35 - Cw7/w3 - DRBl*0901 /1501 - DRB4*0101 - 

DRB5*0101 - DQA1*0301/0102 - DQBl*0303/0602 - DPA1*01/O202 

- DPB1*0201/0201 . 

Thirty-five T cell clones in total that specifically 
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recognize Cry j 1 were established from the peripheral lymphocytes 
derived from PB, and 14 similar T cell clones from pj. Likewise, 3 1 
T cell clones, 10 T cell clones, and 17 T cell clones in total thai: 
specifically recognize Cry j 2 were established from the peripheral 
lymphocytes derived from PB, PC and PR, respectively. Since these 
T cell clones were all CD3 + , CD4 + , CDS' f TCRa/? + and TCRy 6", the 
restriction molecules were found to be HLA class II molecules. A 
mixture of 5 x 10 4 cells of the autologous B cell line previously 
treated with mitomycin C, 2JUM of an overlapping peptide, and 2 x 10 4 
cells of the T cell clone was incubated for 2 days in RPMI-1640 medium 
supplemented with 0.2 ml of 15% serum on a 96-well micro culture plate. 
After 0.5/iCi [ 3 H] thymidine was added to the medium, incubation was 
continued for a further 18 hours. After the cells were harvested on 
a glass filter using a cell harvester, the level of [ 3 H] thymidine 
taken up into the cells was determined using a liquid scintillation 
counter. By this procedure, the T cell epitope recognized by each 
of the T cell clones was identified. 

In the T cell clones that recognized Cry j 1, 69% (34/49 ) 
showed a proliferation response by stimulation with the peptides and, 
as a result, the epitopes were identified. Similarly, the antigenic 
peptide could be identified in 69% (40/58) out of the T cell clones 
which recognized Cry j 2. The T cell clones capable of specifically 
recognizing Cry j 1 recognized Peptide Nos. 4, 13, 19/ 22, 30, 31, 
39, 43, 51, and 66, and the T cell clone capable of specifically 
recognizing Cry j 2 recognized Peptide Nos. 4, 8, 14, 17, 31, 37, 
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38, 48, 65, 66, 68, 69, and 70. The results are summarized in Figs. 
3 and 4. 
Example 3 

Identifying HLA class TT rfistriction molecules at the locus IpvpI 
HLA class II restriction molecules were identified at the 
locus level by adding a monoclonal antibody capable of specifically 
reacting with DR, DQ or DP of HLA class II molecules to the 
proliferation response system of the T cell clones established in 
Example 2, thereby inhibiting the proliferation response of T cells. 

A mixture of 2 x 10* cells of the autologous B cell line 
previously treated with mitomycin C; 2//M of an overlapping peptide; 
3//g/ml of anti-DR, -DQ or -DP monoclonal antibody (manufactured by 
Becton Dickinson Inc.); and 2 x 10 4 cells of the T cell clone was 
incubated for 2 days in RPMI-1640 medium supplemented with 0.2 ml 
of 15% serum on a 96-well micro culture plate. After 0.5//Ci [ 3 H] 
thymidine was added to the medium, incubation was continued for a 
further 18 hours. After the cells were harvested on a glass filter 
using a cell harvester, the level of [ 3 H] thymidine taken up into the 
cells was determined using a liquid scintillation counter. The 
results shown in Fig. 5 indicate that the restriction molecule of 
the Cry j 1 pl06-120, Cry j 2 p66-80 and Cry j 2 pl86-200 peptides 
was DR; that of the Cry j 2 p34 1-355 peptide was DQ; and that of the 
Cry j 1 p211-225 and Cry j 2 pl81-195 was DP. The restriction molecules 
of other T cell clones were analyzed in the same manner (cf - Figs. 
3 and 4 ) . 
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Kxample 4 

identifying the HLA class restriction molecules 

HLA class II restriction molecules can be identified using 
the T cell clones whose restriction molecules were identified at the 
HLA class II locus level and, as antigen-presenting cells, mouse 
L-cells transfected with each type for DR and B cell line having the 
same haplotype for DQ or DP. 

A mixture of 5 x 10 4 mouse L cells previously treated with 
mitomycin C or the B cell line coincident in haplotype; 2/ZM of an 
overlapping peptide; 3 fl g/ml of anti-DR, -DQ or -DP monoclonal 
antibody (manufactured by Becton-Dickinson Inc.); and 2 x 1 0 4 cells 
of the T cell clone was incubated for 2 days in RPMI-164 0 medium 
supplemented with 0.2 ml of 15% serum on a 96-well micro culture plate. 
After 0.5/zCi [ 3 H] thymidine was added to the medium, incubation was 
continued for a further 18 hours. After the cells were harvested on 
a glass filter using a cell harvester, the level of [ 3 H] thymidine 
taken up into the cells was determined using a liquid scintxllation 
counter. 

The restriction molecules can be identified by observing the 
proliferation response of the T cell clones. The Cry j 1 p 106-120 
peptide-presenting restriction molecule was DRB5*0101, the Cry j 1 
p211-225 peptide-presenting restriction molecule was DPAl*0101 - 
DPB1*0501, the Cry j 2 p66-80 peptide-presenting restriction molecule 
was DRB5*0101, the Cry j 2 pl81-195 peptide-presenting restriction 
molecules was DPA1*0101 - PDBl'0201, the Cry j 2 pl86-200 
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peptide-presenting restriction molecules was DRB4*0101, anci the Cry 
j 2 p341-355 peptide-presenting restriction molecules was Dqa1*010 2 
- DQB1*0602 (Fig. 6). The results obtained with the other epitope 
sites are shown in Figs. 3 and 4. 
Kxample 5 

Identifying the Th typ e of T cell clone 

Th2 cells are considered to participate in the development 
of allergy. The current level of investigations has not completely 
clarified if differentiation of T cells into Thl or Th2 cells is 
restricted, after antigen stimulation, by a specific epitope peptide 
or on a HLA class II locus level. When Th2 cells are predominantly 
induced after stimulation with a peptide, it is highly likely that 
administration of the peptide will worsen the cedar pollinos±s. The 
T cell clones prepared in Example 2 were stimulated with the epitope 
peptide recognized by T cells. Th type was determined by measuring 
the amount of IL-2, IL-4, and IFN-7 produced. 

A mixture of 1 x 10 s cells of the autologous B cell line 
previously treated with mitomycin C, 2//M of the epitope peptide, and 
5 x 10 s cells of the T cell clone was incubated for 24 hours in RPMI-1640 
medium supplemented with 1 ml of 10% human serum on a 24-well micro 
culture plate. The cells were precipitated by centrifugation to 
obtain the culture supernatant. IL-2, IL-4, and IFN-7 in the 
supernatant were determined using the respective EL ISA kits 
commercially available [for IL-2, manufactured by R & D Inc.; for 
IL-4, manufactured by Medgenics Inc.; and for IFN-7, manufactured 
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finding, the peptides shown in Fig- 7 were selected from the t cell 
epitopes of Cry j 1 and Cry j 2. 

Peptides a and h shown in Fig. 7 correspond respectively to 
Peptide Nos. 43 and 22 of Cry j 1 shown in Fig. 1, Peptide £ corresponds 
to No. 14 of Cry j 2 shown in Fig. 2, and Peptides d and s respectively 
consist of a part of the amino acids 3 7-3 8 and 69-71 of Cry j 2 shown 
in Fig. 2 . 

These six peptides were joined to each other in tandem to 
prepare the multi-epitope peptide of the present invention. In this 
case, the two peptides a and h were joined in the order of & and then 
h} the remaining three peptides (Peptides q, d and e) were joined 
at random. The sequence Arg-Arg was inserted between the peptides . 
Thus, the following six multi-epitope peptides were produced: 
C . A. #1 . a-Arg-Arg-b-Arg-Arg-c-Arg-Arg-d-Arg-Arg-e 
C . A. #2 . a-Arg-Arg-b-Arg-Arg-c-Arg-Arg-e-Arg-Arg-d 
C . A. #3 . a-Arg-Arg-b-Arg-Arg-d-Arg-Arg-c-Arg-Arg-e 
C .A. #4 . a-Arg-Arg-b-Arg-Arg-d-Arg-Arg-e-Arg-Arg-c 
C . A. #5 . a-Arg-Arg-b-Arg-Arg-e-Arg-Arg-c-Arg-Arg-d 
C . A. #6 . a-Arg-Arg-b-Arg-Arg-e-Arg-Arg-d-Arg-Arg-c 
Example 7 

Reactivity of the multi -epitope peptides with human TgE antibody 
The six multi-epitope peptides (C.A.#1 through C-A.#6) 
obtained in Example 6 were dissolved in 0.2 M acetate buffer solution 
(pH 4.5). The solution was dispensed in quantities of 0.1 ml/well 
in a black plate (manufactured by Dainihon Pharmaceutical Co. , Ltd. ) 



then allowed to stand at 4°C overnight. After the antigen solution 
was removed, the wells were washed three times with a washing solution 
and the serum (4-fold dilution) from 29 patients with cedar pollinosis 
and healthy subjects were each added to separate wells. The system 
was then reacted at 3 7°C for 4 hours. After the sera were removed , 
the wells were washed three times with a washing solution then reacted 
with anti-human IgE antibody (made by Pharmacia Inc.) at room 
temperature overnight. After washing three tLnies with a washing 
solution, a substrate solution containing 0.1 mM 4- 
methylumbellif eryl-/?-D-galacto-pyranoside/0 . 01 M phosphate buffer 
(pH 7.0), 0.1 M NaCl, 1 mM MgCl 2 , 0.1% NaN 3 and 0.1% BSA was added, 
and the solution was incubated at 3 7°C for 2 hours. A solution of 
0.1 M glycine/NaOH (pH 10.3) was added to the wells to terminate the 
reaction. Fluorescent intensity was measured using a 

fluorophotometer (Labsystems ) . For positive control to each 
multi-epitope peptide, biotin-labeled rabbit ant±-d epitope IgG and 
peroxidase-labeled streptoavidin (made by Pierce Inc. ) were reacted. 

As a result, all sera from the 29 human subjects exhibited 
a fluorescent intensity of 3 to 5 to all of the six multi-epitope 
peptides (C.A.#1 through #6) (blank: 3 or 4 ) . In contrast, when the 
antigen Cry j 1 extracted and purified from cedar* pollen was used, 
a fluorescent intensity of 1,000 or more was noted in six subjects, 
100 or more in 14 subjects, 10 or more in four subjects and nine or 
less in five subjects. In contrast, rabbit anti-d epitope peptide 
IgG exhibited a fluorescent intensity of 3,000 or: more in response 
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platewas incubated for 6 days. After 0.5/zci [ 3 H] thymidine was added 
to the medium, incubation was continued for a further 16 hours. After 
the cells were harvested on a glass filter using a ceil harvester, 
the level of [ 3 H] thymidine taken up into the cells was determined 
using a liquid scintillation counter. 

The peripheral lymphocytes from five out of the six patients 
showed proliferation response to the multi-epitope peptide. The 
peripheral lymphocytes from one patient and two healthy subjects 
showed no proliferation response (Fig. 10). 

The proliferation response of peripheral lymphocytes began 
to occur with stimulation of 0.1/zg/ml of the multi-epitope peptide 
and increased dose-dependently . Based on the results, the 
concentration of the multi-epitope peptide required for* inducing T 
cell proliferation response in vitro is at least 10//g/ml. 

Peripheral lymphocytes from 17 patients with cedar 
pollinosis and two healthy subjects were stimulated by 10>E/g/ml of 
the multi-epitope peptide to evaluate T cell response. No response 
to T cell proliferation was observed with the peripheral lymphocytes 
from the healthy subjects. In the 17 patients, a maximum [ 3 H] 
thymidine uptake of 9,652 cpm was observed. When [ 3 H] thymidine 
uptake of peripheral lymphocytes without antigen stimulation is 
regarded as 1, the uptake of [ 3 H] thymidine by peripheral lymphocytes 
in the presence of an antigen is expressed by a stimulation index 
(SI). The results are shown in Fig. 11. Upon identification of T 
cell epitopes, SI > 2 is regarded to be positive. Similarly, SI > 
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subcutaneous injection of 100//g Cry j 1 together with Alum adjuvant. 
Ten days later, the lymphocytes were isolated to pool them as the 
lymphocytes from the control group and as the lymphocytes from the 
Cry j 1-administered mice. Cry j 1 was added to the pooled lymphocytes 
in doses of 0, 50 and 150//g/ml. Incubation was performed for 3 days 
to collect the culture supernatant, IL-2 contained in the 
supernatant was measured with a device manufactured by Endogen Inc. 
The results are shown in Fig. 12. In the control (PBS-administered) 
mouse group, IL-2 production increased as the concentration of Cry 
j 1 increased from 0 to 50 and 150//g/ml. In contrast, in the Cry 
j 1- administered mouse group, IL-2 production was obviously reduced, 
as compared to the control group, indicating that immune tolerance 
was acquired by administration of the cedar pollen allergen- The 
results verify that currently implemented hyposensitization therapy 
using the cedar pollen allergen is efficacious. 
Example 11 

Identifying T cell epitopes in CBF1 mice 

Eight-week-old male CBFl mice were boosted (i.-p. ) three times 
with 10 Uq of recombinant Cry j 2 (rCry j 2 ) at intervals of two weeks 
together with an adjuvant (Imject Alum, manufactured by Pierce Inc. ) . 
One week after the final booster, the spleen cells were collected 
from three mice and mixed together. The spleen cells (5 x 10 6 cells) 
were cultured together with each of the 74 kinds of Cry j 2 overlapping 
peptides (0.115/iM) consisting of 15 residues in 0.2 ml RPMI medium 
(supplemented with 10% FCS, 2 mM L-glutamine, 50 U/ml penicillin and 
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Mult i -epitope peptide containing t cell epitopes derived from cedar 

pollen and hinoki polJen allergens 

Two peptides (Cha o 1 #8-Cry j 1 #22 core, Cha o 1 #32-Cry 

j 1 #22 core) were synthesized by joining Peptide No. 8 (p71-90: 

IFSKNLNIKLNMPLYIAGNK), which is a T cell epitope of hinoki pollen 
allergen Cha o 1 (Japanese Patent Application No* Hei 8-153527), or 
Peptide No. 32 (p311-330: SSGKNEGTNIYNNNEAFKVE ) to Cry j 1 #22 core 
sequence "FIKRVSNVI " obtained in Example 14 using a peptide 
synthesizer (PSSM-8, Shimadzu Seisakusho Ltd. ) . An RR sequence was 
inserted between Cha o 1 #8 and Cry j 1 #22 core and between Cha o 
1 #32 and Cry j 1 #22 core, that is, Cha o 1 #8 - Cry j 1 #22 core 
(SEQ NO: 4) and Cha o 1 #3 2 - Cry j 1 #22 core (SEQ NO: 5). 

A Cry j 1-specific T cell line and a Cha o 1-specific T cell 
line were prepared from the patients with cedar pollinos is and hinoki 
pollinosis, respectively. The Cry j 1-specif ic T cell line and Cha 

0 1-specific T cell line react with neither the tubercle bacillus 
antigen (PPD) nor the hemolytic streptococcus cell wall (SCW) antigen. 
The Cry j 1-specific T cell line reacts with Cry j 1 #22 or Cry j 

1 #22 core but does not react with Cha o 1 #8 or with Cha o 1 #32. 
The Cha o 1-specific T cell line reacts with Cha o 1 # 8 and #32 

but does not react with Cry j 1 #22 or Cry j 1 #22 core (Fig. 16). 
However, these T cell lines all react with the multi-epitope peptide 
of SEQ NO: 4 and with the multi-epitope peptide of SEQ NO: 5. These 
results reveal that the multi-epitope peptides prepared by joining 
T cell epitopes derived from cedar pollen and hinoki pollen allergens 



